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I. Executive Summary

California’s landmark Smart Grid legislation, Senate Bill (SB) 17, established that “[i]t is the policy of the
state to modernize the state’s electrical transmission and distribution system to maintain safe, reliable,
efficient, and secure electrical service, with infrastructure that can meet future growth in demand and
achieve” various goals aimed at a cleaner energy future, energy efficiency (EE), and more engaged
customers.’ SB 17 mandated that electric utilities submit smart grid deployment plans to the California
Public Utilities Commission (CPUC or Commission) for approval. Southern California Edison Company
(SCE) timely submitted its Smart Grid Deployment Plan on July 1, 2011.> The Commission has not yet
issued a decision on approval of SCE’s Smart Grid Deployment Plan.

SB 17 required that the Commission report annually to the Governor and the Legislature “on the
commission’s recommendations for a smart grid, the plans and deployment of smart grid technologies
by the state’s electrical corporations, and the costs and benefits to ratepayers.”* In turn, the
Commission ordered the California investor-owned electric utilities (IOUs) to provide an annual update
on the status of their Smart Grid investments.* Each utility is directed to summarize the following: (1)
deployment of Smart Grid technologies; (2) progress toward meeting the utility’s Smart Grid
Deployment Plan; (3) the costs and benefits to ratepayers; (4) current deployment and investment
initiatives; (5) updates to security risk and privacy threat assessments; and (6) compliance with security
rules, guidelines, and standards.” The updates cover the most recent period of July 1 through June 30.
This report addresses Smart Grid investment from July 1, 2011 through June 30, 2012 (Reporting
Period). Through this Smart Grid Deployment Plan Annual Report, SCE complies with its reporting
obligation and assists the Commission in developing its annual report to the Governor and the
Legislature.

SCE’s progress in deploying Smart Grid technology during the Reporting Period was necessarily limited
by the lack of a decision in SCE’s Test Year 2012 General Rate Case (GRC). The Commission had not
issued a proposed decision in SCE’s GRC as of October 1, 2012.

The delay in issuance of a proposed decision in the GRC has caused substantial uncertainty. In the GRC,
SCE proposed a number of foundational projects for its Smart Grid. SCE also proposed a series of pilot
projects aimed at giving SCE the necessary information to plan broader advancements in a reasonable
and informed fashion. These projects were described in detail in SCE’s Deployment Plan. Absent a GRC
decision, all of these various Smart Grid projects simply do not possess authorization or funding to
proceed.

Similarly, SCE respectfully notes that the Commission did not issue decisions according to Commission-
established deadlines in other Smart Grid-related proceedings, including the 21st Century Energy

! pus. UTIL. CODE § 8360.

? See Application (A.) 11-07-001.

* puB. UTIL. CODE § 8367.

* Decision (D.) 10-06-047, Ordering Paragraph 15.
° Id.
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Systems Project application and the Energy Storage rulemaking.® Lastly, as noted above, the
Commission has not issued a decision on SCE’s Smart Grid Deployment Plan. SCE is therefore submitting
this Update without the benefit of Commission resolution on its original plan.

Recognizing these factors, SCE maintained targeted and careful progress toward deploying a Smart Grid.
At the Commission, SCE fully participated in rulemaking proceedings to develop energy storage policies,
prepare the grid for electric vehicles, and establish funding for technology demonstration and
deployment. SCE also advocated for the protection of customer data privacy and helped design
consensus metrics to measure Smart Grid deployment and progress.

In the Smart Grid Deployment Plan, SCE described its deployment baseline and its vision for the Smart
Grid. This Update details SCE’s progress on specific projects. There are six types of projects:

Customer Empowerment. Customer empowerment projects provide customers with information
regarding their energy usage. This information enables the capabilities of home area network (HAN)
devices and facilitates dynamic pricing. These customer-oriented projects aim to provide information
accessibility in the manner desired by customers and third-party service providers. SCE conducted
various customer empowerment initiatives, including:

e The Edison SmartConnect Field Trials, which tested the functionality of smart meters; and

e The Summer Discount Plan Transition, which altered SCE’s air conditioner load-control program
to give customers the option of mitigating the potential inconveniences of curtailment events.

Distribution Automation and Reliability. Distribution automation and reliability (DAR) projects improve
information and control capabilities for distribution systems. These projects focus on distribution
challenges posed by distributed energy resources and clustered electric vehicle charging. DAR projects
also mitigate outages by developing self-healing circuit technology. As part of DAR, SCE deployed assets
for its Geographical Information System, which will provide a consolidated solution to manage safety,
reliability, and compliance obligations.

Transmission Automation and Reliability. Transmission automation and reliability (TAR) projects
address similar issues on the transmission system. These projects allow for the safe and reliable
incorporation of utility-sized intermittent power generation such as solar and wind energy. TAR projects
also enhance data collection and automation to prevent wide-scale blackouts. For example, SCE is
designing a Centralized Remedial Action Scheme (CRAS) to address increased interconnection
complexities.

Asset Management and Operation Efficiency. Asset management and operation efficiency projects
improve the efficiency of grid operations. These projects identify infrastructure replacements based on
asset health rather than time in service and prevent critical equipment failure. As an example, SCE
successfully tested online monitoring of transformers at a 500 kilovolt substation.

® See A.11-07-008; R.10-12-007.
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Security. Security projects address both physical and cybersecurity. These projects comprehensively
address the increased security requirements associated with the development, implementation,
operation, and management of Smart Grid systems and assets. SCE is developing security solutions and
integrating them into its Smart Grid demonstration projects.

Integrated and Cross-Cutting Systems. Integrated and cross-cutting systems refer to projects that
support multiple Smart Grid domains. An integrated approach creates a platform to deliver benefits
across utility operations and to customers. Integrated systems also enable information sharing between
the utility, service partners, and customers. SCE built its Advanced Technology Labs as an integrated
environment to test the spectrum of Smart Grid projects, from renewable generation to substation
automation to plug-in electric vehicles (PEVs).

These projects provide benefits to customers and third parties and help enhance the security of SCE’s
electric infrastructure. The Department of Energy’s Office of Electricity Delivery and Energy Reliability
(OE) developed a methodology to quantify Smart Grid benefits. SCE is developing a model, based on
OE’s methodology, that is tailored to its operating environment and that SCE anticipates will reasonably
estimate the monetary value of SCE’s Smart Grid investments.

The Smart Grid vision also brings risks and challenges. The electric grid has traditionally functioned
based on physical mechanics. New technologies and requirements change the electric grid’s system
architecture to a computer systems-based model. This transition will be more cost-effective if the
technologies are based on common standards. As SCE has maintained since Phase 1 of the Smart Grid
OIR (R.08-12-009) four years ago, open standards are necessary to ensure interoperability and maximize
market participation.

The increased reliance on automated systems also necessitates improvements in cybersecurity. SCE is
working with the defense and intelligence communities to develop its Common Cybersecurity Services
(CCS). CCs tailors solutions to specific devices, device classes, and locations. CCS is designed to satisfy
various cybersecurity protocols, including the North American Electric Reliability Corporation’s (NERC)
Critical Infrastructure Protection (CIP) standards and the National Institute of Standards and
Technology’s (NIST) requirements.

The Smart Grid maximizes its potential when customers understand how they can use the new
technology to increase efficiency and decrease costs. SCE proactively engages with and educates
residential customers, business customers, governmental entities, and other stakeholders. Because the
Smart Grid facilitates more interaction between customers and the utility, particularly through demand-
side management, SCE adopted a new customer relationship approach. The new approach provides
individualized program and service recommendations to customers.

This Update details how SCE engages customers to take advantage of its programs and services. During
the Reporting Period, SCE deployed smart meters, informed customers about online tracking tools and

services, developed an outage application for smart phones, enrolled customers in the Save Power Day
program, and offered a time-of-use (TOU) rate for PEVs. SCE also provided marketing, education, and
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outreach to its customers in regards to its Summer Discount Plan, web presentment tools, TOU rates,
Budget Assistant, and Save Power Day programs.

In sum, for this Reporting Period, SCE continued to advance its Smart Grid initiatives in a reasonable
manner, taking into account the uncertainties in funding for SCE’s Smart Grid projects (as identified in
the GRC discussion above) and the uncertainty in approval of SCE’s original Smart Grid Deployment Plan.
SCE looks forward to continuing to work in concert with the Commission, fellow utilities, and other
parties to modernize the grid to deliver a cleaner energy supply from renewable and integrated
distributed resources, and to empower customers to take greater control of their energy usage while
improving reliability, safety, and cost-effectiveness.

II. Plan Update

2.1 Proceedings

SCE’s progress in deploying and investing in Smart Grid technology partially depends on the pace of
Commission proceedings. The most significant proceeding affecting Smart Grid efforts is SCE’s 2012
GRC.” During the Reporting Period, SCE participated in GRC proceedings for a 2012 test year. The GRC
provides SCE with the base funding and authorization to perform Smart Grid-related work. For example,
through the GRC, SCE requested 2012 test-year funding of approximately $92 million® for its Advanced
Technology organization. Although the Commission completed evidentiary hearings in August 2011
(with a single day for update testimony on November 3, 2011), the Commission did not issue a decision
during the Reporting Period. In fact, as of October 1, 2012, the Commission had not released a
proposed decision for SCE’s 2012 test year. In the absence of a GRC final decision, SCE lacked the
funding and authorization to engage in widespread Smart Grid deployment.

Similarly, the Commission did not approve SCE’s Smart Grid Deployment Plan (SGDP) during the
Reporting Period.” The purpose of the SGDP is to provide guidance and coordination for Smart Grid
investments. It also enables the Commission to determine how well SCE is meeting the policy goals of
SB 17. SCE filed its SGDP on July 1, 2011, and participated in workshops regarding the smart customer,
smart market, and smart utility concepts. Despite anticipating a proposed decision in June 2012, the
Commission did not issue a proposed decision during the Reporting Period. SCE is therefore submitting
its SGDP Update without guidance from the Commission on its original plan.

SCE also did not receive an anticipated decision in its 21st Century Energy Systems Project (CES-21)
application.’® On July 18, 2011, SCE filed a joint application with Pacific Gas & Electric Company and San
Diego Gas & Electric Company to recover the costs associated with a five-year cooperative research and
development agreement with Lawrence Livermore National Laboratory. The CES-21 project will apply
computationally based problem-solving resources to cybersecurity, electric resource planning, electric
and gas operation, and workforce preparedness challenges. The scoping memo anticipated a proposed

’ Application (A.) 10-11-15.
& In 2009 dollars.

° A.11-07-001.

1% A.11-07-008.
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decision in June 2012, but as of June 30, 2012 (the end of the Reporting Period), the Commission had
not issued a proposed decision.

The Energy Storage rulemaking also missed its predicted decision date.*’ This rulemaking followed a
legislative mandate to determine appropriate targets to procure viable and cost-effective energy
storage systems. SCE participated in various workshops to develop overall policies and guidelines for
energy storage systems. Although the scoping memo adopted a schedule providing for a final decision
in the first half of 2012, the Commission did not issue a proposed decision by June 30, 2012.

SCE has prepared for plug-in hybrid electric vehicles and PEVs through the Alternative-Fueled Vehicle
rulemaking.’” This proceeding began a new compliance-oriented phase during the Reporting Period.
The Commission issued a final decision on Phase 2 on July 25, 2011. On July 28, 2011, the Commission
released a scoping memo requiring various workshops and compliance reports. SCE participated in a
submetering protocol workshop, submitted a workshop report, and collaborated with stakeholders to
develop a submetering protocol roadmap. In addition, SCE filed a joint utility report assessing the
notification options to track the location of vehicle charging on the electric grid, the merits of each
option, the projected costs of the options, and implementation scenarios.

The Commission opened a rulemaking on October 6, 2011 to establish the Electric Program Investment
Charge (EPIC).”® The EPIC program replaces the expired public goods charge and provides funding for
applied research and development, technology demonstration and deployment, market support, and
market facilitation of clean energy technology. As an EPIC program administrator, SCE attended a
prehearing conference and workshop on establishing funding levels (Phase 1) and requested a workshop
regarding the EPIC program’s purposes and governance (Phase 2). At the close of the Reporting Period,
SCE was planning workshops for its forthcoming investment plan.

SCE continues to actively participate in the Commission’s Smart Grid rulemaking.'* During the Reporting
Period, SCE advocated for the protection of consumer data privacy and generally supported the
Commission’s adoption of metrics to measure Smart Grid deployment. As part of the data privacy
effort, SCE filed an application to develop a platform that will allow automated access to customer data
by authorized third parties.” This platform will enable third parties to develop automated products and
services based on smart meter data.

At the Commission’s direction, SCE filed an advice letter requesting approval of its Home Area Network
(HAN) Implementation Plan.’® The purpose of this filing was to give early adopters access to smart
meter data in real-time via HAN devices. SCE began its HAN deployment with its Interim HAN Solution
(IHS) in December 2011, three months prior to the Commission’s required rollout date of March 2012.
The Commission did not resolve SCE’s HAN advice letter during the Reporting Period.

1 Rulemaking (R.) 10-12-007.
12 R.09-08-009.

¥ R.11-10-003.

' R.08-12-009.

> A.12-03-004.

'® Advice 2662-E.
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Also at the Commission’s direction, SCE filed an advice letter requesting approval of its tariff
modifications to provide price, usage, cost data to residential customers. *’ The purpose of this filing
was to explain how SCE would provide price, cost, and usage data to residential customers online and
updated on a daily basis. The filing also detailed how SCE would offer its residential customers bill-to-
date, bill forecast, projected month-end tiered rate, and notifications as a customer crosses rate tiers.
SCE was already providing the required information to its customers at the time it filed the Advice
Letter. The Commission did not resolve SCE’s Cost, Price, Usage Advice Letter during the Reporting
Period.

SCE also submitted quarterly reports on its American Recovery and Reinvestment Act projects, the Irvine
Smart Grid Demonstration (ISGD) and the Tehachapi Wind Energy Storage Project. ISGD tests the
interoperability of Smart Grid elements from transmission to distribution to devices on customer
premises. Specifically, ISGD demonstrates the use of synchrophasors, self-healing circuit technology,
smart meters, HAN devices, photovoltaic solar panels, and energy storage devices, among others.
During the Reporting Period, SCE negotiated contracts with vendors, signed up homeowners, tested and
installed HAN devices, and deployed circuit technology.

The Tehachapi Wind Energy Storage Project evaluates the use of utility-scale lithium-ion battery
technology to improve grid performance and integrate wind generation. During the Reporting Period,
SCE worked with its subcontractors to design battery and inverter technology, executed a contract for
substation construction, and worked with the California Independent System Operator on an
interconnection study.

In addition, SCE recognizes Gov. Brown’s Clean Energy Jobs Plan and its vision of building 12,000
megawatts of localized energy resources (LER). Although this target is not formalized in legislation or
regulation, SCE is working to facilitate this goal. SCE studied the impact of LER on its transmission and
distribution systems and shared the results with the Governor’s office. SCE also streamlined the
distribution interconnection process, presented webinars on interconnection issues, and partnered with
governmental, academic, and industry stakeholders to study and advance LER technology.

At the federal level, the CIP standards developed by NERC and adopted by the Federal Energy
Regulatory Commission (FERC) set a regulatory cybersecurity framework for protecting SCE’s critical
cyber assets. On April 19, 2012, FERC approved Version 4 of the CIP standards. SCE is designing its
Sychrophasor Initiative to comply with the standards. In addition, SCE has expended significant efforts
to achieve regulatory compliance in relation to existing critical assets.

As these varied proceedings illustrate, the Smart Grid is not a single concept, but rather the result of
technological advances and policies throughout the electric system and the electric industry. SCE works
diligently to study, test, deploy, and enable new technology. However, SCE’s ability to identify and
pursue new initiatives often depends on the regulatory process. Accordingly, SCE’s efforts to pursue
Smart Grid-related technologies and projects have been affected by delays in the regulatory proceedings
described above.

7 Advice 2693-E.
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2.2 Benefits

In this chapter, SCE provides a description of its benefits model. SCE is currently developing a model
which applies a standardized methodology to value its potential Smart Grid investments. SCE’s model
leverages both the publicly available methodology from the U.S. Department of Energy (DOE) Office of
Electricity Delivery and Energy Reliability (OE) and its Deployment Plan to support this development.

The OE is charged with leading national efforts to modernize the electric grid. OE, “along with utilities
and other entities, are investing funds to demonstrate and deploy smart grid technologies and
infrastructure through the American Recovery and Reinvestment Act (ARRA) Smart Grid Investment
Grant (SGIG) program and Smart Grid Demonstration (SGD) program.... OE created a Smart Grid Cost-
Benefit Analysis (CBA) team to develop a standard methodology for evaluating the performance,
benefits, and costs of all smart grid field projects. To develop this approach, the CBA team defined a
standardized set of smart grid assets, functions, and benefits as well as guidelines for providing data to
OE so it can calculate associated benefits.... The functionality that smart grid assets and systems enable

718

can be translated into monetary value based on the benefits they provide.”™ (See Figure 1).

Figure 1. DOE's Excel 2010 Model Logic
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“In order to facilitate such evaluation, Navigant Consulting, Inc. (Navigant) developed the Smart Grid
Computational Tool (SGCT) based on the approach developed by the CBA team.... The SGCT is an Excel-
based model that allows the user to identify the functions to be demonstrated by a smart grid project
and to calculate the costs and benefits in order to estimate the project’s overall value. The tool can be

used to analyze real-world data or hypothetical scenarios.”*® (See Figure 2).

' http://www.smartgrid.gov/sites/default/files/pdfs/US_DOE_Smart_Grid_Computational_Tool_User_Guide_
Version_2.0.pdf
¥ 1d.
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As noted previously, SCE is developing its own net present value analysis-based Excel 2010 model
(Figure 3). This analysis-based model will be tailored to SCE’s operating environment and professional
judgment, but it follows DOE’s overall methodology by mapping field devices to capabilities to benefits.
It also adopts DOE’s terminology and/or categorization where possible to enhance SCE’s existing
framework and provide a common context for discussion. SCE’s model applies a standardized
methodology to value SCE’s potential Smart Grid investments over a given forecast period, recognizing
that the model’s methodology and initial results will change over time.
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Figure 3. SCE's Excel 2010 Model Logic
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Note: Costs would be applied across all the capabilities mapped to this field device. Not all field devices have clearly
delineated management & control system and communication network costs.

III. Projects Update
In this section, SCE provides an update regarding its deployment projects and pilot projects described in
its July 1, 2011 Smart Grid Deployment Plan. The projects have been grouped in six categories:

Customer Empowerment;

Distribution Automation;

Transmission Automation/Reliability;

Asset Management & Operational Efficiency;
Security; and

o vk wnN e

Integrated & Cross Cutting Systems.

A. Customer Empowerment

SCE’s customer empowerment efforts support the Commission’s Smart Grid vision which includes smart
customers “who are informed about the Smart Grid and [are able] to use electricity more efficiently and
save money.””® In support of this vision, SCE’s customer empowerment efforts will provide customers
with accessible information regarding their energy information. As such, these projects result in
customers gaining a better understanding of their energy consumption, both on an hourly and near real-

%% pecision Adopting Requirements for Smart Grid Deployment Plans Pursuant to Senate Bill 17 (Padilla), Chapter
327, Statutes of 2009, June 24, 2010.
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time basis. To empower customers, event notifications and price signals will be provided to customers
and will be integrated into the HAN solution. Furthermore, SCE continues to develop rates and
programs to encourage energy conservation and peak load reductions. SCE provides this energy
information while protecting each customer’s data privacy, in accordance with the Commission’s
decision adopting rules to protect the privacy of customer’s electric usage data.”*

Generally, projects in this area develop communication infrastructure, information systems, and energy
management services, along with customer-facing tools, services, programs, dynamic rates and
outreach capabilities. Furthermore, SCE’s efforts will provide interval usage information to customer-
authorized third parties.

The following discussion provides descriptions and updates regarding the customer empowerment
projects. Throughout Section lll, the dollar amounts associated with specific projects refer to the total
amount spent from July 1, 2011 through June 30, 2012.

Energy Service Provider Interface | S0

Description: Pursuant to D.11-07-056, on March 5, 2012, SCE filed Application (A.) 12-03-004 proposing
a technology platform and infrastructure to enable third parties, when authorized by a customer, to
receive that customer’s usage data in a secure, automated manner. SCE’s proposal uses the data format
from the Energy Service Provider Interface (ESPI) national Smart Grid standard (adopted by the North
American Energy Standards Board in October 2011). This platform will support customer authentication
and authorization, data exchange from SCE to a technically eligible third party, and customer or SCE
revocation of authorization.

Start/End Date: Implementation to begin 12 months after A.12-03-004 is approved.

Funding Source: A.12-03-004

Update: SCE’s ESPI platform is pending Commission approval of A.12-03-004. During June 2012, parties
in the consolidated proceeding for the IOUs’ ESPI Application conducted informal discussions to try to
resolve all open issues. In its Application, SCE assumed that the CPUC would issue a final decision on
SCE’s Application by the end of the third quarter of 2012, which would enable SCE to implement its ESPI
platform 12 months later (i.e., by September 2013). Any delay in a final decision beyond September
2012 may result in a comparable delay in SCE’s implementation date.

Green Button Initiative | $105,000

Description: In September 2011, the White House challenged utilities to enable customers to download
their usage data in a consistent format by clicking a “Green Button” on the utility’s website.

Start/End Date: Implemented Phase 1 in December 2011.

Funding Source: A.07-07-026, A.07-11-011

Update: SCE is implementing the Green Button capability in three phases. The first phase converted the

*! See D.11-07-056.
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existing usage download button on SCE’s MyAccount webpages to use the standard Green Button icon.
Phase 2 will enhance the existing functionality by enabling customers to download historical interval
usage data using a customer-defined time period (up to 13 months) and will give customers the choice
to download data in spreadsheet (CSV) or extensible markup language (XML) format. Phase 3 will
leverage the ESPI platform for Green Button Connect which could expand the ability to access energy
information.

Edison SmartConnect Field Trials — Long Beach Field Trial | S0

Description: Through this pilot program, SCE installed two different in-home display devices in customer
homes to learn how customers interact with the devices, how they value the information, and what
features they feel are important to effectively manage their energy usage. The devices were deployed
to 38 customer homes and customers completed surveys to provide feedback.

Start/End Date: October 2010 — April 2011

Funding Source: A.07-07-026

Update: The Long Beach field trial is complete and customers have provided feedback through surveys.
Those responses have been evaluated internally and the results have informed subsequent device
deployments.

Edison SmartConnect Field Trials — Interim HAN Solution Phase 1 | $9,300,000

Description: The Interim HAN Solution (HIS) was a limited launch to 500 eligible residential, Edison
SmartConnect, “program ready” customers. Eligible customers were invited by email and enrolled using
a simple form on sce.com. Enrollment included enrollment in the Save Power Day Incentive Plus (PTR-
ET) program, receiving a free SEP 1.0 in-home display device and the customer calling SCE to register the
device. Registered HAN devices displayed near real-time energy information from the meter, daily bill-
to-date, bill forecast and price and tier text messages and Save Power Day event notifications. This
project implemented a new Advanced Load Control system for device registration, which will be
leveraged in the future for HAN load control using programmable communicating thermostats.

Start/End Date: December 2011 — December 2012

Funding Source: A.07-07-026

Update: SCE exceeded the customer enrollment goal of 500 customers (532 enrolled by June 29, 2012)
and completed deployment of HAN devices. SCE successfully registered over 400 HAN devices. SCE is
currently following up with customers who have not yet called to connect their device to the Edison
SmartConnect meter. SCE surveyed many of these customers. Overall, they found the enrollment
process to be easy and the HAN devices provided meaningful information that influenced them to
change their energy usage behavior. Customers who received HAN devices that could calculate near
real-time cost had a higher satisfaction rate than customers who did not.

Edison SmartConnect Field Trials — HAN Real-time Cost Pilot (RTCP) | $10,000

Description: The RTCP, implemented pursuant to D.11-07-056, leveraged the HIS Phase 1 project. The
only difference was that 250 of the 500 customers received a HAN device that was capable of calculating
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near real-time cost using SCE’s daily cost/price HAN test message. The purpose of the TRC project was
to determine how SCE can convey cost information to customers and gain insight as to how customers
value cost information relative to energy usage information.

Start/End Date: April 2012 — July 2014

Funding Source: A.07-07-026

Update: SCE deployed the RTCP devices to customers. The RTCP IHDs were deployed after the standard
IHS devices. SCE has recently begun surveying the RTCP participating customers. Early feedback
indicates higher customer satisfaction among customers with devices capable of displaying energy usage
in terms of cost per hour.

Edison SmartConnect Field Trials — HAN Third Party Limited Launch | S0

Description: This pilot enables customers to purchase SCE-compatible HAN devices via a retail provider
or service provider. The pilot includes the same features as the IHS Phase 1 project, including
enrollment in Save Power Day Incentive Plus and daily cost/price messages sent to the HAN devices.
SCE will evaluate customer experiences with SCE and third parties to adjust the processes and customer
education materials appropriately for the next HAN project (HAN with Load Control).

Start/End Date: Fourth Quarter 2012 — First Quarter 2013

Funding Source: A.07-07-026

Update: SCE is leveraging the system functionality implemented in IHS Phase 1 for this project.
Operational process development is nearly complete. SCE is in the process of testing the HAN devices
that will be used for this project. SCE successfully partnered with two third parties and expects to
launch this project in the fourth quarter of 2012.

Edison SmartConnect Field Trials — HAN with Load Control (LC) | $1,400,000

Description: HAN with LC involves upgrading systems and automating processes from IHS Phase 1 to
enable self-registration of HAN devices via sce.com My Account. Customers will be able to purchase
HAN devices through retailers and service providers and register the devices through the web.
Customers who register a new HAN device will be eligible to receive a HAN device rebate ($25 for IHDs,
dongles or gateways, $50 for PCTs and $75 for the installation). This project also includes a limited
launch of 500 programmable communicating thermostats that will be provided by SCE and installed by
an SCE contractor. Customers who chose to enroll will be enrolled in the Summer Discount Plan (SDP)
program and customers will have the capability to override the load control event on the thermostat
(depending on the SDP option they choose). This limited launch will enable SCE to evaluate the
technology and processes before offering this option to a broad set of customers.

Start/End Date: Implementing December 2012; continue offering HAN with LC capability for the
foreseeable future.

Funding Source: A.07-07-026
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Update: System enhancements are in progress and system testing is planned to begin in September
2012 with a target implementation date of December 2012.

Advanced Load Control System and Enhancements | S0

Description: Development of Advanced Load Control System (ALCS) to provide basic HAN functionality
and enhancements to ALCS including a second path from the ALCS to the HAN device through a
customer’s internet connection and addressing potential integration issues between the ALCS and SCE
back office systems.

Start/End Date: 2012-2014

Funding Source: A.07-07-026 (basic functionality) and A.11-03-003 (enhancements). Costs for basic
functionality are included in the Edison SmartConnect field trials described in this section.

Update: SCE anticipates implementing the ALCS to deliver load control management capabilities via
ZigBee Smart Energy Profile (SEP) 1.1 by early December 2012. ALCS will be used to enable and manage
a limited launch of 500 Programmable Communicating Thermostats (PCTs) in 2013. A related effort
exploring a second path to communicate to HAN devices via Internet Protocol (IP) is dependent on the
ratification of ZigBee SEP 2.0. SCE continues to be actively engaged with the ZigBee Alliance to complete
the SEP 2.0 ratification process. SCE has started planning efforts for the next HAN project, which will
explore enhancements to enable IP communication to HAN devices.

Home Area Network Support System SO

Description: This project will implement enhancements and upgrades to basic HAN support functions,
as well as the implementation of new system functionality. New capabilities include assistance with
ongoing device utilization, understanding the customer’s energy usage information and providing
information and recommendations for improvement, and a more streamlined process for helping the
customer troubleshoot their network.

Start/End Date: 2012-2014

Funding Source: A.10-11-015

Update: The HAN Support project is pending Commission approval of SCE’s 2012 GRC.

Home Battery Pilot | $1,015,111

Description: Deploy residential energy storage units (RESUs) in up to 18 different customer locations to
assess their performance in a variety of environments and applications.

Start/End Date: 2009-2013
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Funding Source: A.11-03-003

Update: The Home Battery Pilot is split into two parts. About half of the Residential Energy Storage
Units (RESU) will be tested as part of the Irvine Smart Grid Demonstration (ISGD) project and the other
half will be tested outside of the ISGD project. The non-ISGD project is nearing the completion of the lab
testing phase of all the units. LG, the battery manufacturer, is currently in the process of getting UL
certification of these units with a target date of the end of September 2012. LG will then conduct field
testing. For the RESU devices that are part of the ISGD project, SCE expects deployment by the second
quarter of 2013.

Summer Discount Plan (SDP) Transition | $7,400,000

Description: SCE modified its residential Summer Discount Plan (SDP), an air conditioner load control
cycling program, from a reliability-based DR program to a price-responsive program that offers
customers the choice of override or cycling options to mitigate the potential inconvenience and
discomfort of curtailment events.

Start/End Date: 2011-2014

Funding Source: A.10-06-017, A.11-03-003

Update: SCE has transitioned the residential SDP program to a price-responsive program. Most
customers remained on the program and elected to provide the maximum load drop possible.

As of June 30, 2012, SCE had 300,894 customers enrolled in the SDP. Of this total, 274,190 customers
elected to participate in the maximum savings option (100% cycling), 25,404 customers elected to
participate in the maximum comfort option (50% cycling), 829 customers elected to participate in the
maximum savings option with the override option, and 471 customers elected to participate in the
maximum comfort option with the override option.

Smart Charging Plug-In Electric Vehicle Pilot | SO

Description: The Smart Charging Plug-In Electric Vehicle (PEV) Pilot investigates utilization of the utility’s
advanced metering infrastructure (AMI) to effectively manage plug-in vehicle loads. Through this pilot,
SCE will explore DSM programs that aim to reduce overall system demand along with programs that
decrease the impact of vehicle charging on distribution infrastructure such as transformers.

Start/End Date: 2012-2014

Funding Source: A.11-03-003

Update: SCE is awaiting approval of Advice Letter 2749-E to implement the Smart Charging PEV Pilot.
Advice Letter 2749-E was filed on June 27, 2012.

Work Place Charging Plug-In Electric Vehicle Pilot | SO

Description: The Work Place Charging PEV Pilot deploys Electric Vehicle Service Equipment (EVSE) at SCE
facilities to test, monitor, and analyze the impacts of PEV workplace charging. This pilot will test impacts
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to building or facility electric supply systems and help to determine user preferences in pricing options
and DR capabilities.

Start/End Date: 2012-2014

Funding Source: A.11-03-003

Update: SCE is awaiting approval of Advice Letter 2746-E to implement the Work Place Charging PEV
Pilot. Advice Letter 2746-E was filed on June 22, 2012.

Metering Capital Requirements (2nd meter for PEV) | SO

Description: SCE plans to deploy approximately 24,000 additional AMI meters to accommodate
customer adoption of time-variant PEV rates through 2014. These meters will leverage the AMI network
and back office systems deployed as part of Edison SmartConnect to acquire and manage PEV load data.

Start/End Date: 2012-2014

Funding Source: A.10-11-015

Update: The Metering Capital Requirements for a second meter for PEVs is pending Commission
approval of SCE’s 2012 GRC. SCE currently offers EV customers three rate options. The majority of EV
customers choose to remain on the Domestic schedule or select TOU-TEV. Neither of these options
requires meter replacement as currently-installed smart meters accommodate these rates. Adoption
rate for an EV1 second meter is low. Regardless of rate options, SCE finds that customers choose to
charge their vehicles off-peak.

Dynamic Pricing System Modifications $0

Description: SCE will modify existing systems to support the additional dynamic pricing rates and
associated rate analysis and energy management tools. These new rates are required by D.09-08-028.

Start/End Date: 2012-2014

Funding Source: A.10-11-015

Update: The Dynamic Pricing project is pending Commission approval of SCE’s 2012 GRC Phase 1 and
Phase 2. SCE anticipates a final decision on its GRC Phase 1 application in the fourth quarter of 2012 and
a final decision on its GRC Phase 2 Application in February 2013. SCE continues to develop the systems
modifications required to enable the Dynamic Pricing Rates as well as the associated rate analysis and
energy management tools.

Alerts and Notifications System | S0

Description: The Alerts and Notifications system will automate the delivery of important information to
help customers manage their bill and payments, prepare for planned outages, and successfully adopt a
smart energy lifestyle by taking advantage of dynamic pricing, DR, and EE programs.
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Start/End Date: 2012-2014

Funding Source: A.10-11-015

Update: The Alerts and Notifications system is pending Commission approval of SCE’s 2012 GRC.

Plug-In Electric Vehicle Support Systems | SO

Description: SCE plans to upgrade customer information systems in the 2012-2014 time period to
support a more efficient and transparent process by which customers can enroll in dynamic rates for
PEVs.

Start/End Date: 2012-2014

Funding Source: A.10-11-015

Update: The PEV Support Systems are pending Commission approval of SCE’s 2012 GRC.

Subtractive Billing SO

Description: Depending on utility requirements to support a PEV submetering protocol, SCE may
upgrade customer service systems to support subtractive billing and device integration in the 2012-2014
time period.

Start/End Date: TBD

Funding Source: TBD

Update: The CPUC granted a one year extension to July 31, 2013 for protocol development for
customer-owned sub meters requiring subtractive billing. While the protocol is in development, SCE is
working with its Billing and IT organizations to develop cost estimates based on more detailed
requirements. With the extension upgrades to the customer service system to support subtractive
billing are likely to occur no earlier than 2015.

Demand Response Systems Enhancements | SO

Description: SCE owns and licenses a variety of systems used to dispatch and measure demand
response events. These systems primarily consist of notification systems, load control dispatch systems,
event status webpages, customer enrollment and reporting systems, and demand response bidding
platforms. During the 2012-2014 funding cycle, SCE proposes various changes and enhancements to
these systems to increase self-service, prepare for integration with the CAISO markets, and incorporate
Edison SmartConnect-enabled programs.

Start/End Date: 2012-2014

Funding Source: A.11-03-003
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Update: For the 2013 summer event season, SCE plans to (1) redesign the systems and processes
related to the DR Aggregator Programs, Capacity Bidding Program & Demand Response Contracts, and
(2) modify systems related to the Base Interruptible Program to allow dispatch by Abank Substation.

Ongoing Customer System Enhancements (Future GRCs) | SO

Description: Ongoing customer system enhancements were included in SCE’s Smart Grid Deployment
Plan as an indicator of future funding requests beyond 2014. SCE estimates future funding requests may
range from $300 million to $750 million between 2015 and 2020.

Start/End Date: TBD

Funding Source: TBD

Update: SCE has not updated its estimate for future funding requests for ongoing customer system
enhancements beyond 2014. Such funding requests will be included in future GRC proceedings.

Irvine Smart Grid Demonstration | $7,642,760

Description: The objective of SCE’s ISGD project is to verify, quantify, and validate the feasibility of
integrating Smart Grid technologies. This project will deploy various technologies that represent the
future of an integrated electric distribution system which is expected to be more reliable, secure,
economic, efficient, safe, and environmentally friendly than those in general use today. The project will
showcase advanced technologies necessary to support a smarter, more robust electricity infrastructure
that will be critical as the country begins to rely on greater amounts of renewable generation, to use
electricity as a fuel for vehicles, and recruit consumers to become active participants in the energy
supply chain. To accomplish these objectives, ISGD encompasses four key areas addressing a broad set
of requirements: 1) energy smart customer devices, 2) year 2020 distribution system, 3) secure energy
network, 4) workforce of the future.

Start/End Date: TBD

Funding Source: GRC, DOE

Update: The ISGD project is in the late stages of planning, engineering and design and is making
substantial progress in procurement. In the Energy Smart Customer Devices area, the project team has
identified majority of vendors and plans to finalize more statement of works and contracts. A number of
purchase orders are planned to be issued in the third quarter. In the area of Interoperability and
Cybersecurity, SCE is preparing for the Critical Design Review, currently scheduled for late third quarter,
and has established the list of design artifacts for this review.

B. Distribution Automation/Reliability
Distribution Automation/Reliability (DAR) projects improve utilities’ information and control capabilities
for distribution systems. These capabilities may be used to address the complexities associated with
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integrating distributed energy resources and electric vehicles, advanced outage management, and/or
volt/VAR control. DAR projects provide the ability to safely and reliably incorporate high penetrations of
distributed energy resources by mitigating voltage fluctuations resulting from intermittent power
generation. These projects would also provide the ability to safely and reliably incorporate the
increasing load of charging electric vehicles (EV). The incremental customer load from EV charging is
expected to be clustered in specific distribution circuits of the power grid that are not currently designed
to manage high levels of electric vehicle penetration.

DAR would detect and isolate faults when they occur, immediately restore service to customers as soon
as possible and provide information to customers about outages in real-time. “Self-healing” circuits will
reduce the number of customers affected by system disturbances and enable faster service restoration.
DAR would also provide optimization of voltage and reactive power on the system to enhance power
quality and decrease energy consumption.

DAR helps enable electricity markets to flourish and helps deliver a Smart Grid that has the
infrastructure and policies necessary to enable and support the integration of demand response, energy
efficiency, distributed generation and energy storage.

Transmission & Distribution Application System (Includes Geographic Information $13,750,855
System and Geographic Information Application System)

Description: The Geographical Information System project will consolidate the physical, electrical, and
spatial features of all Transmission & Distribution assets and allow end-users to access this information
from one reliable source. This comprehensive system will provide the ability to integrate multiple
databases, both internal and external to Transmission & Distribution, and help meet safety, reliability,
and compliance obligations. It will include detailed asset information, electrically linked information, and
federal and local government information from such sources as the United States Geological Survey, the
California Department of Forestry and Fire Protection, and weather services. This information will be
used by other key SCE systems to gain operational effectiveness.

Start/End Date: 2010-2014

Funding Source: GRC

Update: SCE deployed the first phase of large transmission assets in December 2011. The vendor
contract related to asset data conversions was signed on March 1, 2012. The purchase orders for the
data vendors were completed during the second quarter 2012. Geographical Information System is in
the process of finalizing the conversion strategy for the distribution, substation, and transmission data,
which is anticipated to be completed by year end 2012. Work for Geographic Information System
commenced on July 26, 2010 and is scheduled to be completed in the third quarter of 2014.

Consolidated Mobile Solutions | $12,976,336

Description: Consolidated Mobile Solutions (CMS) will enable field personnel, system operators, and
office workers to share real-time information related to software systems. The maps from these
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software systems will enhance SCE’s safety, improve outage responsiveness, and contribute to SCE
meeting its compliance obligations. CMS will reduce lost time, enabling the existing work force to be
more productive.

Start/End Date: 2010-2013

Funding Source: GRC

Update: The performance testing activities were successfully completed in the fourth quarter of 2011.
The second phase of analysis and design for system testing the pilot workgroup was completed in the
second quarter of 2012. The configuration and integration for system testing within the pilot
workgroup, and the migration to production environment is anticipated to be completed by third
quarter of 2012. Training and deployment for selected pilot workgroups are anticipated to be completed
by year end 2012. Work for CMS commenced on July 26, 2010 and is scheduled to sunset in the fourth
quarter of 2013.

Distribution Management System (inclusive of COTS Software) | $5,706,451

Description: Distribution Management System (DMS) is the centralized computing system that allows
SCE to gather data from various automated distribution devices and facilitates automated operation and
control of the distribution system. DMS will replace SCE's current Distribution Control and Monitoring
System, which is obsolete. DMS will provide an improved, comprehensive solution, intended for long-
term use, to assist Grid Operations' System Operators in responding to routine and emergency field
conditions.

Start/End Date: 2010-2013

Funding Source: GRC

Update: SCE successfully completed the first phase of replacement, design, configuration, and
construction of the system. SCE also completed product testing in the fourth quarter of 2011 and
successfully implemented the first phase of system development in April 2012. The Project Team is
currently in the process of developing, designing, and configuring the second phase that relates to
“Advanced Volt/Var Control” system by the second quarter of 2013. Final implementation of the
Distribution Management System is planned to be completed by fourth quarter 2013. Work for
Distribution Management System commenced on June 6, 2010 and is scheduled to be completed in the
fourth quarter of 2013.

Integrated Smart Distribution | S0

Description: SCE’s Integrated Smart Distribution program will have three main sub-projects. First, SCE
will begin targeted roll-out of a new circuit design that will serve as the foundation of a self-healing
distribution grid. This roll-out will help keep customers on-line and maintain system reliability.

The other two sub-projects will address issues that SCE anticipates will arise from increasing penetration
of distributed energy resources, including intermittent resources like wind and solar. To address the
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two-way power flows that SCE expects will result from deployment of these distributed resources, we
will begin upgrading protective relays at our distribution substations. In addition, SCE will invest in large,
distribution support devices (including energy storage) to accommodate the intermittent nature of
electricity produced from distributed solar and wind generation. Together these technologies will form
the core of a smart distribution grid that will improve system reliability and meet California’s and the
Commission’s policy goals as defined in Senate Bill 17 and the Commission’s Smart Grid OIR.

Start/End Date: TBD

Funding Source: GRC

Update: SCE has not completed any activities related to its Integrated Smart Distribution project during
this reporting period. SCE will begin to start spending in 2014.

Circuit Automation | $2,000,000

Description: The primary purpose of SCE’s Circuit Automation Program43 is to automatically restore
power to customers after outages caused by faults. In providing this service, the Circuit Automation
helps minimize the impact on customers of outages that occur in the ordinary course of business. The
capabilities provided by the Circuit Automation Program are consistent with basic service provided by
most utilities in this country.

Start/End Date: 2010-2014

Funding Source: GRC

Update: As part of the Automation program, SCE continuous deploying full programmable capacitor
controls (PCC). Automating capacitor controls replaces failing capacitor controls while improving
voltage and Volt-Ampere Reactive (VAR) control and adding capability for remote capacitor bank
operating status and monitoring. During the 2011-2012 time frames, SCE installed on average, about
436 PCCs per year.

Capacitor Automation ‘ $6,994,863.19

Description: SCE’s Capacitor Automation program automates existing manual capacitor controls and
upgrades obsolete, first-generation automation equipment. Capacitor controls are used to remotely
operate switched capacitor banks installed on the distribution system to provide voltage and VAR
support. Without capacitor banks, the voltage supplied to SCE customers would drop to levels that can
damage the customers’ equipment or appliances, and present safety hazards. Automating the control of
these capacitor banks allows SCE to remotely monitor and control the operation of these devices, rather
than sending a person to operate the device manually in the field.

Start/End Date: 2011-2016

Funding Source: GRC
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Update: In order to maintain a reliable system, SCE has integrated remote control switches within its
distribution system. Between June 30, 2011 and July 1, 2012, SCE installed about 215 remote control
switches and had to spend $6,994,863.19.

SCE has recognized that automating distribution circuits can help improve overall system performance
and increase the reliability of the system.

TBD - Distributed Energy Storage | SO
Description: This project will test and evaluate advanced electrochemical energy storage technologies
(e.g. battery chemistries such as lithium-ion or sodium-metal halide and super capacitor technologies) in
the laboratory for transportation and grid-connected applications. Energy storage is being integrated
into passenger PEVs, light, medium and heavy duty hybridized trucks, and auxiliary power units for
trucks. Stationary applications range from residential and small commercial, to community, distribution,
and substation levels, and to large battery (or other energy storage) plants. SCE has and will continue to
evaluate technologies for all of these applications in an effort to identify value and become familiar with
technologies which will impact the grid in the near future.

Start/End Date: TBD

Funding Source: GRC

Update: SCE evaluated eight energy storage technologies for transportation and grid-connected
applications. Additionally, SCE applied more than 4,500 battery test cycles and received $100,000 in in-
kind contributions from manufactures. SCE published seven technology reports from evaluations of
technologies with potential to impact the grid in the near future.

Outage Information o)
Description: The Outage Information capital project takes advantage of existing capabilities of the
Edison SmartConnect program to provide enhanced information about customer outages to SCE’s
service crews and dispatchers. As part of the program, information about the status and duration of
outages at a specific customer location is now available through a process called load side voltage (LSV)
check. The Outage Information program will build capabilities for personnel working with TDBU’s
Outage Management Systems; these personnel will be able to directly initiate these LSV checks.

Start/End Date: 2013-2014

Funding Source: GRC

Update: This project is scheduled to run from 2013 to 2014. The first draft of the "Outage Management
Road Map" has been published.

| Outage Management System SO |
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Description: The Outage Management System (OMS) Project provides the business processes and
supporting technology to effectively utilize new functionality provided by smart meters and the
associated communications infrastructure. This project is compatible with utility system applications
that promote and enhance system operating efficiency and improve service reliability, such as outage
management, reduction of theft and diversion, improved forecasting, and workforce management.
Smart meters will send a Power Outage Notification (PON) to the OMS Gateway any time there is a loss
of line side voltage of the customer's power. In turn, this will create a trouble order in OMS and the
Operations Support Specialist will dispatch a Troublemen to the identified location of the problem. Upon
completion of repairs, we will receive a Power Restoration Notification (PRN). Both the PON and PRN
will include a date and time stamp which will be populated into OMS.

Start/End Date: 2012-2015

Funding Source: GRC

Update: SCE launched the project in May 2011. SCE subsequently engaged with Itron to refine
requirements and install new firmware for better communication from the meters. SCE worked with
the OMS vendor to refine and add new enhancements to identify the types of customers in SCE’s service
territory. SCE held several meetings to do proofs of concept on our new enhancements. User
Acceptance Tests (UAT) tests were performed with several parties. SCE reviewed these changes with IT
and performed reviews and tests on the system to review performance. Additionally SCE installed
several range extenders for better communication and SCE has launched this project into production for
proof of concept.

C. Transmission Automation/ Reliability

Transmission Automation/Reliability (TAR) includes projects that provide wide-area monitoring,
protection and control to enhance the resiliency of the transmission system. TAR also includes projects
to provide the ability to safely and reliably incorporate utility-sized intermittent power generation such
as centralized solar and wind energy. TAR projects help mitigating voltage fluctuations resulting from
integrating intermittent resources.

The wide-area capabilities of TAR provide the ability to monitor bulk power system conditions, including
but not limited to voltage, current, frequency and phase angle, across the I0U geographic area in near
real-time. This functionality provides system operators with current information about emerging threats
to transmission system stability, enabling preventive action to avoid wide-scale black outs. In addition,
the wide-area capabilities of TA also include projects for coordination of high-speed communicating
transmission protection equipment that detect conditions in the transmission systems and automatically
respond to stabilize the system.

PHASOR Management & WASAS | $7,960,888

Description: In collaboration with the Western Electricity Coordination Council (WECC) and for use by
Reliability Coordinators, the PHASOR system will enable SCE to collect, store, verify, and share PHASOR
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Measurement Unit information about the status and health of the grid at millisecond intervals. The
PHASOR system will also serve to accommodate compliance obligations, as part of SCE's commitment to
participate in the Western Interconnect Synchrophasor Program.

Start/End Date: 2011-2013

Funding Source: GRC

Update: The business planning statement of work, business requirements, and system test plan were
successfully completed by the first quarter of 2012. The vendor design statement of work was
successfully completed and approved by the second quarter of 2012. The design phase acceptance and
sign off was completed by the second quarter 2012. The Factory Acceptance Testing has been
completed and Site Acceptance Testing is anticipated to be completed by the fourth quarter of 2012.
Work for PHASOR commenced on August 9, 2011 and is scheduled to be completed in the third quarter
of 2013.

Centralized Remedial Action Schemes | $21,154,432

Description: CRAS improves architecture, management, oversight, and effectiveness of remedial action.
CRAS reduces tripping of generation and/or shedding of load as needed. CRAS is needed because
current logic controllers in individual remedial action schemes are limited and cannot cope well with
increasing interconnection complexities.

Start/End Date: 2011-2014

Funding Source: GRC

Update: The vendor design statement of work was successfully completed and approved second
quarter of 2012. The design phase acceptance and sign off was completed during the second quarter of
2012. The construction of the Central Controller is currently in progress and is anticipated to be
completed as planned by fourth quarter of 2012. Work for CRAS commenced on August 9, 2011 and is
scheduled to sunset in the fourth quarter of 2014.

Wide Area Protection (Includes TBD- Advanced Relays - Transmission) | $22,471

Description: The Wide Area Protection program includes several projects that will utilize phasor
measurement units (PMU) data to adapt the performance of protective relay to the changes in the
power system. SCE is working on advanced protection applications such as the Application of Advanced
Early Warning System with Adaptive Protection (DOE demonstration project) and the CRAS.

Start/End Date: 2009-2013

Funding Source: GRC

Update: The CRAS deployment project, due to its large size, is covered under its own title in this report.
The Application of Advanced Early Warning System with Adaptive Protection is a demonstration project
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based on algorithms developed by Virginia Polytechnic Institute & State University (VT) on the use of
PMU data in adapting the operation of relays in high-voltage transmission lines. This work was started
in October 2010 and is targeted for completion by March 2013. Five entities (California Institute for
Energy and Environment (CIEE), SCE, Pacific Gas & Electric Company (PG&E), VT, and Mississippi State
University (MSU)) are collaborating on this project. SCE is testing the adaptive protection assembly in its
lab, and in October 2012 SCE will deploy it at the Vincent Substation. The system performance will be
monitored for six months, and an assessment will be done at the completion of the project.

Wide Area Monitoring | $266,673

Description: This program includes several projects that are aimed at providing situational awareness
for system operators. Situational awareness is a combination of advanced tools that give system
operators the capability to monitor power system operating conditions, and allow system operators to
exercise appropriate actions to ensure security and reliability of the system. SCE is looking into
advanced monitoring applications such as Establishing Bus Voltage Phase Angle Difference Threshold
Warning/Alarm, Voltage Instability Prediction (VIP) Visualization Screen, and Power system Oscillation
Detection Visualization. Another Wide Area Monitoring project is the Integration of Synchrophasor Data
(PMU data) with Energy Management System (EMS) and the enhancement of State Estimator using PMU
data.

Start/End Date: 2011-2012

Funding Source: GRC

Update: SCE completed the first phase of the VIP project in December 2011 and developed a
visualization screen to monitor the voltage behavior of the transmission system using PMU data, which
is being tested in real-time to detect problems. SCE is planning to extend this work to include
visualization of Fault Induced Delayed Voltage Recovery (FIDVR) in 2013. The first phase of work on
Establishing Bus Voltage Phase Angle Difference threshold started in April 2012 and is scheduled for
completion in December 2012. The first phase of this work is being done by base-lining collected
Supervisory Control and Data Acquisition (SCADA) and PMU data. The second phase of this project will
start in 2013 and will use a contingency based analysis to establish warning/alarm thresholds.

Work on the Power System Oscillation Detection started in October 2011. SCE is planning to initiate the
work on developing a Hybrid State Estimator in 2013. This enhanced state estimator will integrate PMU
data with the SCADA data, which is expected to provide reliable and accurate information to grid
operation.

Wide Area Control System (includes FACTS Devices) | $286,450

Description: This program includes several projects that automate and enhance control of important
operating functions within the Grid Control Center (GCC) and Substation Operation. These projects
address Smart Grid challenges related to reliability. Wide Area Control System projects include
Coordinated Voltage Control in SCE transmission Network, Variable Generation Integration and Control,
Energy Storage Control, Wide-Area Security Management and Control, and Inter-area Oscillations
Damping Control.
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Start/End Date: 2010-2013

Funding Source: GRC

Update: The Coordinated Voltage Controller project started in November 2010. Conceptually, it is
designed as a two level controller: a local controller at each bulk power substation and a system-wide
coordinator at the control center. The local controller uses local measurement (mostly from PMU) and
optimally controls local VAR resources within the substation. Local VAR resources available at bulk
power substations are shunt capacitors, shunt reactors, and transformer under load tap changer (LTC).
The system-wide coordinator calculates optimal voltage schedule, and coordinates local voltage
controllers so they do not counteract each other’s actions. The first local voltage controller is planned
for Devers Substation. The analysis and formulation is complete, and deployment design is scheduled
for 2013. The system-wide coordinator’s formulation and simulations will start in 2013. The
deployment will be completed in 2014.

TBD- Transmission Energy Storage | SO

Description: The California Energy Commission-Public Interest Energy Research (CEC-PIER) awarded the
Wind Storage Enhanced Transmission Research and Development project to SCE in April 2008. The
project evaluated existing energy storage technology to help integrate renewable resources to the grid.
This project also selected two existing sites on the SCE system where renewables were connected to
conduct the analysis. The SCE and QUANTA Technologies team chose the Antelope-Bailey 66 kV system
and the Devers 115 kV system to study wind generation interconnection. The study concluded that at
the Antelope-Bailey site, a 32 MWh battery could help solve some of the overloading and stability issues
in the system due to the wind generation in the area. In the case of the Devers system, the team
concluded that the best option was a Compress Air Energy Storage system.

The results from the analysis conducted in 2010 and 2011 at the Antelope-Bailey system were the basis
for the application to the Department of Energy for ARRA funding. The funding was awarded to SCE for
the construction of the Tehachapi Energy Storage Project (TSP), which consists of a 32 MWh lithium-ion
battery to show the benefits of energy storage in the integration of renewable resources. Some of the

benefits that the TSP project is intended to prove were identified by the CEC-PIER project.

Start/End Date: 2010-2012

Funding Source: California Energy Commission (CEC) Grant

Update: SCE submitted its Wind Storage Enhanced Transmission Research and Development project
final report to the CEC in December 2011 and conducted a final presentation February 2012. The report
is still in the approval process by the CEC and will be published once approved.

Energy Management System | $5,800,000

Description: The Energy Management System (EMS) provides alarms to inform grid operators when a
power line becomes overloaded, or when a circuit breaker opens due to abnormal condition. EMS
enables the grid operator to remotely perform critical functions such as opening and closing circuit
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breakers to energize or de-energize a line, monitoring load, and gathering timely information related to
system conditions and reliability. The EMS also contains transmission security management tools. At
the foundation of these tools is the State Estimator. The State Estimator continuously monitors the
collected data to detect and correct measurements. These tools give the operator the capability to
analyze the electrical system and optimize the operation of the transmission grid under current and
postulated system conditions.

The current EMS has the capability to support and integrate advanced Smart Grid capabilities. Refreshes
will be necessary to upgrade to the latest versions of the software, re-platform the system onto the

same technology base as the new DMS/Advanced Load Control System, and avoid technology
obsolescence.

Start/End Date: TBD

Funding Source: GRC

Update: The EMS software was successfully upgraded to the latest release. This refresh involved
replacing all EMS servers, operating system software, application software, and networking equipment.
Both EMS and DMS are now running at the same release of software and on similar hardware platforms.
After extensive testing, the EMS was successfully brought on line on May 2, 2012.

D. Asset Management & Operational Efficiency

Asset Management & Operational Efficiency (AMOE) enhances monitoring, operating and optimization
capabilities to achieve more efficient grid operations and improve asset management. AMOE includes
projects that will allow SCE to manage the maintenance and replacement of energy infrastructure based
on the health of the equipment versus a time-based approach. This functionality will prevent failures of
critical energy infrastructure as well as manage costs associated with maintaining and replacing
equipment.

Online Transformer Monitoring | $0

Description: Field devices will collect of real-time information about the health of transmission and
distribution system infrastructure. The particular field devices that enable equipment monitoring
depends on the equipment targeted for monitoring. SCE uses Dissolved Gas Analysis (DGA) technology
and bushing monitoring devices for bulk power transformers. SCE has targeted a total of 68 500-kV (AA)
and 137 230-kV (A) transformer banks at substations to deploy online transformer monitors. As part of
its Online Transformer Monitoring Project, SCE plans to deploy DGA technology and bushing monitoring
devices on one AA substation and four A substations per year from 2011 through 2014.

Start/End Date: TBD

Funding Source: GRC

Update: SCE successfully completed the initial pilot installation at a 500kV substation, where a AA
transformer bank was equipped with both DGA and bushing monitoring equipment as well as
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communication paths to SCE’s EMS. The collected data was validated against data at the installed
equipment and proved to be accurate. Additionally, SCE is in the final stages of standard development
and training deployment for this project. SCE expects to continue progress of this project on AA and A
substations in the coming years.

E. Security

Physical and cyber security protection of the electric grid is essential and becomes more important as
the Smart Grid is deployed. The communications and control systems that enable Smart Grid capabilities
have the potential to increase the reliability risks of Smart Grid deployments if they are not properly
secured. The Security program includes a comprehensive set of capabilities to address the increased
physical and cyber security requirements associated with the development, implementation, operation
and management of Smart Grid systems and edge devices. These projects would place and execute
security throughout the network to resist attack, manage compliance and risk, and support security
from the physical to application layers.

8. Security (Physical & Cyber)

Smart Grid Cyber Security | $8,588,815

Description: SCE’s future cyber security solution will provide centralized coordination and monitoring of
thousands of smart devices deployed throughout the transmission and distribution system. Device key
management, cryptographic services and security configuration management will be employed to
protect communication with and control over various Smart Grid technologies. Centralized cyber
security services will be built into all Smart Grid information systems varying in the function,
architecture and sensitivity of the data they transmit. Cyber security will include audit and reporting
management for enhanced threat detection, notification and reporting as well as security integration to
provide coordination protection across interconnecting systems.

Start/End Date: TBD

Funding Source: GRC

Update: SCE has contracted with ViaSat for the development of SCE’s future Smart Grid cyber security
solution, Common Cybersecurity Services (CCS). ViaSat has completed the design specifications for
centralized and edge devices security services and is in the process of building a reference
implementation and assisting our Smart Grid demonstration project partners with CCS integration. SCE
has filed patents for the new Smart Grid cyber security technology and plans to make the technology
available to the electric utility industry. SCE is currently working with GE and others to integrate the
new CCS technology into its Smart Grid demonstration projects. SCE plans to deploy the new CCS
technology on all future Smart Grid projects.

F. Integrated & Cross Cutting Systems
Integrated and cross-cutting systems refer to projects that support multiple Smart Grid domains, such as
grid communications, application platforms, data management and analytics, advanced technology
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testing, and workforce development/technology training. An integrated approach ensures that
investments are managed efficiently while creating the platform to deliver a stream of benefits across
utility operations and to customers.

Integrated communications systems provide solutions to connect and enable sensors, metering,
maintenance, and grid asset control networks. In the mid-to-long term, integrated and cross cutting
systems will enable information exchange with the utility, service partners and customers using secure
networks. Data management and analytics projects will improve the SCE’s ability to utilize vast new
streams of data from transmission and distribution automation and smart meters for improved
operations, planning, asset management, and enhanced services for customers.

Advanced technology testing and standards certification are a foundational capability for the utilities to
evaluate new devices from vendors and test them in a demonstration environment prior to deployment
onto the electric system. This reduces the risks associated with new technology projects, and helps the
utilities maximize technology performance and interoperability.

Workforce development and advanced technology training enable the successful deployment of new
technologies, ensuring that the utilities’ workforces are prepared to make use of new technologies and
tools, maximizing the value of these technology investments.

Substation Automation System Replacements | SO

Description: This project implements an International Electrotechnical Commission (IEC) 61850 standard
Substation Automation System for SCE’s distribution substations, which will be piloted at MacArthur
Substation in June 2013. Functions and features will include open standard design supporting
Manufacturer’s Message Specification (MMS) and Generic Object Oriented Substation Events (GOOSE)
communication protocol support for multi-vendor Intelligent Electronic Devices (IEDs). Additional
benefits will be automatic system configuration including Substation Gateway, Human Machine
Interface (HMI) and IEDs, which will eliminate the requirement for vendor HMI configuration.

Start/End Date: 2011-2014

Funding Source: GRC

Update: SCE will continue upgrading the remaining installed Substation Automation System (SAS)
designs, which was SCE’s first substation automation with the current open standard, Substation
Automation-2 (SA-2) through the end of 2014. SCE will additionally commission a new Substation
Automation-3 (SA-3) IEC 61850 standard based Distribution Substation Automation System at
MacArthur Substation in June 2013. This pilot will transition SCE to the new standard which will begin
production in 2015.

SCE will complete a transmission substation automation system pilot, demonstrating an IEC 61850
redundant design for commissioning by the fourth quarter of 2015. This pilot will additionally
demonstrate process bus architecture (IEC 61850, resultant architecture replaces breaker to protective
relay copper wiring with fiber to reduce construction costs and to improve noise immunity).
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Advanced Technology Labs | $1,571,000

Description: SCE’s Advanced Technology Labs environment provides an integrated platform for
evaluating the safety and operability of Smart Grid technologies without impacting customers by testing
on distribution circuits or other equipment.

Start/End Date: TBD

Funding Source: GRC

Update: SCE has completed the construction and development of the Advanced Technology Labs and
transitioned them into operation. The SCE Advanced Technology Labs consist of the following:
e Situational Awareness Lab - Allows SCE to monitor the status of the electric grid and display test
data from adjacent labs. Utilizing Hiper-Wall technology — a scalable video wall — this facility is
also able to analyze historic outage data using proprietary system modeling tools.

e Communications and Computing Lab — Provides a platform to test and evaluate Smart Grid
communications and cyber-security hardware, software and systems. Understanding the
properties of high-speed, low latency and wireless communications networks is critical to the
development of a digitally networked grid.

e Power Systems Lab — Utilizing a Real Time Digital Simulator (RTDS) — power system simulator —
allows SCE to perform closed-loop testing of protection and control equipment and power
system studies. These studies are conducted to understand the impact of large scale renewable
integration, as well as develop more sophisticated wide area monitoring, protection and control
capabilities for the electric grid.

o Distributed Energy Resources Lab — Inverter based generators and loads, such as residential
solar panel batteries and air conditioners, are tested and evaluated in SCE’s Distributed Energy
Resources Lab. Understanding the behavior of these devices during grid faults and voltage and
frequency transients will help SCE continue to maintain a reliable distribution system.

e Substation Automation Lab — Designed for interconnecting and testing next generation
substation communications, automation and protection equipment. Incorporating these secure
and open standards-based systems will help SCE continue to maintain smarter, safer and more
reliable substations.

e Distribution Automation Lab —Evaluates the performance of advanced field devices to develop
an integrated, scalable and fully automated distribution system. These efforts will help SCE
safely and reliably manage the integration of distributed energy resources such as residential
solar panels and plug-in electric vehicles.

o Home Area Network Lab - Helps provide customers with advanced tools and resources that will
enable informed and responsible energy use. The lab evaluates third party smart energy devices
to ensure compatibility with Edison SmartConnect meters and SCE’s rate programs and services.

-29-




SMART GRID DEPLOYMENT PLAN
ANNUAL REPORT

e Garage of the Future Lab — Demonstrates and evaluates the synergy of various technologies
including distributed energy storage, renewable energy resources, plug-in electric vehicle
charging infrastructure and Edison SmartConnect® meter communication.

Substation Automation Integration IEC 61850 | S0

Description: The goal of Phase Il is to transition to an open standards based automation and control
system design demonstrating secure Smart Grid interoperability while allowing seamless integration to
future Smart Grid standards. The functional enhancements proposed include Communications Security,
Automatic Configuration and Configuration Management, Remote Secure Access, PMU Data Collection,
and Substation to Field Area Network Interoperability. Process improvements supporting these
functional enhancements include IEC 61850 standard based XML formatted configuration for all
substation devices generated from the Substation Engineering Modeling Tool (SEMT) and the Node
Category Standards (NCS) Library which will house relay configurations for each of SCE's in-service
protective relay applications. The new SA-3 Substation Automation design will ultimately (in Phase Ill)
support integration of SCE's installed legacy Modbus Plus and Modbus TCP designs when power grid
changes are made to these systems. Successful implementation of SA-3 will result in measurable
engineering, operations and maintenance benefits through cost reduction, reliability and safety.

Start/End Date: 2013-2015

Funding Source: GRC

Update: SCE is demonstrating the implementation of SA-3 at the MacArthur Substation system which is
expected to be developed and component lab tested by the end of 2012 with completion of
comprehensive Acceptance Testing by February of 2013. SCE expects to have all equipment installed
and commissioned at MacArthur Substation by July 1, 2013. This will be a 2 year demonstration project
from July 2013 to July 2015 as part of DOE funded project. The SA-3 project includes three main sub-
projects:

e SCE’s SEMT 61850 will generate XML formatted files necessary for configuration of all
substation automation relays, HMI, managed switches, ETMs, and Substation Gateway.

e HMI-3 will be capable of directly consuming IEC 61850 XML files and then generating the
database and Graphic User Interface builds.

e Substation Gateway will be capable of configuring networked edge devices using the IEC
61850 standard based XML files.

RD&D Balancing Account | $2,203,377

Description: The RD&D Balancing Account was established to track and fund a host of Smart Grid
related projects that SCE intends to invest in over time. SCE is investing in these projects to meet
California’s ambitious energy policy goals. SCE’s projects will enable a broad range of Smart Grid
capabilities aimed at delivering a cleaner energy future, a more informed customer, and a more reliable
electric system.

Start/End Date: TBD
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Funding Source: GRC

Update: Spending and project related activities decreased as a result of the delayed 2012 GRC decision,
which determines the status of funding for projects. As a result, SCE only expended approximately
$136,747.65 from the RD&D Balancing Account between January 1, 2012 and June 30, 2012.

Distribution System Efficiency Enhancement Project | $4,656,358

Description: The Distribution System Efficiency Enhancement Program (DSEEP) consists of servicing and
expanding the NETCOMM wireless communication system. The NETCOMM system provides the radio
communication infrastructure to remotely monitor and control SCE’s distribution automation devices.
These automation devices include all of the devices deployed under the Circuit Automation and
Capacitor Automation programs described above.

Start/End Date: TBD

Funding Source: GRC

Update: SCE added 732 distribution automation devices from July 2011 to June 2012. 107 packet radios
were also added, extending communication to the new devices. These endpoints include Radio
Controlled Switches, New Capacitor Banks and Automated Reclosures. The program also maintained
radio infrastructure to existing devices. This maintenance includes supporting 275 automation device
replacements, 237 packet radios to maintain network performance levels, and the replacement of 567
end-of-life battery-backed radios.

Mobile Radio System Upgrade | SO

Description: SCE linemen in the field rely on push-to-talk land mobile radio (LMR) system for voice
communications. SCE currently uses Motorola analog SmartZone 4.1 LMR which will reach the end of its
useful life by 2015. Deferring the Mobile Radio System upgrade beyond 2015 presents a significant
safety risk because technical support and repairs will end. SCE's existing towers, antenna and spectrum
can be reused with no significant operational adjustments.

Start/End Date: 2012-2014

Funding Source: GRC

Update: SCE plans to upgrade the existing Motorola analog SmartZone 4.1 to Digital IP Astro 25.
Motorola has over 300 existing Astro P25 Platform customers and will provide SCE an easy migration
process. A “folk-lift” upgrade is not feasible due to the very large geographic service area (about 70,000
square miles) and large amount of hardware.

Next Generation Network, SCEnet Il | SO

Description: SCEnet Il will be the next generation converged, highly scalable, resilient, cost-effective,
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secure and high performance network to support current and future grid and administration
applications. SCEnet Il is the re-architecture of SCEnet, which will support logical separation of multiple
networks, low latency demanding applications and applications with bursty and variable bandwidth
requirements. SCEnet Il is becoming even more important to meet emerging requirements, such as
increased regulatory mandates, higher security standards, growth in data traffic, increased enterprise
collaboration, a more mobile workforce and two-way communications needs of Smart Grid market
participants.

Start/End Date: TBD

Funding Source: GRC

Update: SCE plans to develop a high-level design that identifies prioritized B substations and Multi-
Protocol Label Switching. The initial design will collapse a number of networks onto shared network
hardware at each targeted location in support of various projects, including: Alhambra Control Platform
(ACP); Advanced Load Control System (ALCS); Centralized Remedial Action Scheme (CRAS); Data Beyond
SCADA (DBS); Digital Fault Recorder/Phasor Measurement Unit (DFR/PMU); Distribution Management
System (DMS); and Substation Automation (SA3). The following on-going projects will be part of SCEnet
II: Advanced Technology Organization Labs (ATO); Energy Management System (EMS); Irvine Smart Grid
Demonstration (ISGD); and Tehachapi Wind Energy Storage Project (TSP). SCE is studying whether to
integrate video surveillance, the SCE administrative network, and the Field Area Network into SCEnet II.

PEV Readiness | $8,379,000

Description: The PEV Readiness Program (PEVR) was formed to prepare the utility for the arrival of plug-
in electric vehicles (PEVs) and help deliver a positive experience to PEV adopters. SCE is measuring
performance of the utility in executing PEV-related customer processes, including neighborhood grid
assessment and reinforcement and conducting continuous improvement. SCE is also monitoring leading
indicators of PEV adoption and updating PEV sales forecasts and assumptions used to plan for O&M and
capital expenditures. SCE has executed education and outreach efforts to residential and non-
residential customers and engage with external PEV stakeholders to facilitate the deployment of
charging equipment.

Start/End Date: TBD

Funding Source: GRC

Update: PEVR Program has updated customer processes to serve the Electric Vehicles Standards Panels
(EVSP) in residential environments, including single and multi-family residences. SCE has also developed
roadmap and timeline to implement a protocol for third-party-owned submeters. SCE implemented
third-party notification arrangements with most in-market OEMs and pilot programs with local cities and
counties. SCE also continued significant engagement of state and local agencies and organizations
(including CARB, California PEV Collaborative, SCAQMD, etc.). Lastly, SCE has launched a comprehensive
PEV website for residential and non-residential customers, PEV dealers, and electricians/EVSE installers.
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4G Wireless Network | S0

Description: 4G is the fourth generation of the wireless communications standard. The 4G wireless
network will enable field area network to support AMI direct meter communication, passive distribution
monitor/control, video surveillance, and line-person-of-the-future mobile applications.

Start/End Date: TBD

Funding Source: GRC

Update: The Middle Class Tax Relief and Job Creation Act of 2012 authorized the Federal
Communications Commission ("FCC") to hold incentive auctions, reallocate the 700 MHz D block
spectrum for use by pub